The conditions to which larvae of H. rostochiensis were exposed in host-plant roots determined the sex ratio of the adults. Apparently only second-stage larvae with giant cells of a sufficient size and nutrient content can become females. As the density of invading larvae increases progressively fewer find a site capable of containing such a giant cell and an increasing proportion become males. Most larvae that invade lateral roots become males. Molz (1920) first suggested that the sex of the beet cyst nematode, Heterodera .rchachtii, might be determined by environmental conditions in the host roots but Sengbusch (1927) attributed the excess of males under some circumstances simply to the death of females, which he estimated required 35 times as much food as males. Cobb, Steiner & Christie (1927) and Christie (1929) showed that the sex of a mermithid parasite of grasshoppers was determined by the number of larvae that entered the host. With fewer than four, all became females; with more than 22, all became males. Tyler (1933) reported that males of Meloidogyne spp. were more abundant when conditions were adverse and Triantaphyllou ( 1960) showed that, in M, incognita, sex was environmentally determined: more larvae became males when many invaded the root system of the host than when few did or when the aerial parts of the plants were removed. Ellenby ( 1954) suggested that the sex of H. ro.rtochien.ri.r in potato roots was also determined environmentally and found a greater proportion of males in lateral than in main roots. Den Ouden (1960) found only one male of H. ro.rtochien.ri.r to 270 females on tomato seedlings grown in agar-polythene bag cultures inoculated with single larvae.
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My object was to test the suggestion that the sex of Heterodera ro.rtochien.ri.r Woll. is determined environmentally, to see whether the sex ratio is related to the nematode density in the main roots of potato plants and whether this relationship is affected by the development of lateral roots.
Materials and Methods
The larvae used were all freshly hatched from cysts from the same source (Woburn).
Tomato seedlings, variety Moneymaker, were inoculated with larvae when their radicles were approximately 1 cm long. When the inocula contained only one or two larvae, the seedlings were inoculated singly in small filter cones half filled with agar (Endo, in litt.). When the inocula contained more larvae, the seedlings were inoculated in batches of ten in small Petri dishes containing white sand. These inocula contained 35, 70, 140, 280, 560, 1000, 2000 or 10,000 larvae per dish, and 2 days were allowed for the larvae to invade. The seedlings inoculated with one or two larvae were transferred to a tray of sterile loam. The radicle lengths of those inoculated with more larvae were measured, and these seedlings were then grown separately in small Petri dishes containing sand moistened with nutrient solution. Seventeen days later the sand or loam was replaced by a layer of water, and the males counted as they emerged. When males ceased to emerge the roots were stained with acid fuchsin in hot lactophenol and the females and larvae in them were counted.
In all experiments with potato, variety Arran Banner, 8 g cores of tuber with a single large sprout were planted in sterile loam in 7.5 cm diameter pots. In all but one experiment the plants were inoculated 10 days after planting. The larvae were injected into the soil through a hypodermic needle, inserted at several points in the soil surface to distribute them widely.
For the experiment in which the tops of potato plants were removed, fifteen pots received 5,000 larvae each. One group of five plants served as a control; 7 days after inoculation, a second group had their tops removed and a third was lifted to estimate the invasion by larvae.
In the experiment measuring the density of larvae (numbers per cm of potato root or per whole root system), two methods were used. One was to measure the length of the root system of five plants 2 days after inoculation and assume the mean (200 cm) to be the length of invaded root provided by each plant. The second, more accurate method, was to measure root length for each plant after removing all main roots except two, which were inoculated in dishes of white sand with four plants to a dish. Two days later the plants were lifted, and their root-length measured before they were transferred to funnels (Fig. 1) . The numbers of larvae inoculated were 400, 1600, 4000, 6400, 16000, 25600, 64000, 100,000 or 128,000 per dish.
Batches of five plants with whole root systems were inoculated with 250, 500, 1000, 4000, 8000, 16,000 or 64,000 larvae per plant. Also, five plants inoculated with 4000, 16,000 or 64,000 were lifted 7 days after inoculation and the mean invasion rate determined. To collect the males, the remaining plants were carefully lifted 21 days after inoculation and, after washing their roots, the plants were transferred separately to small plastic baskets lined with nylon mesh, and their roots covered with washed granite chippings. At green-house temperatures from I8 to 20° C, males started to emerge 23 days after inoculation and were collected by standing the baskets in dishes containing 1 cm of water. Males that emerged in the funnels (Fig. 1) fell to the bottom and were periodically drained off. About 42 days after inoculation, when males had stopped emerging, the females were brushed from the roots of the plants in the funnels. The root systems in the baskets
